
9 

International Journal of Radiology Research 

www.radiologyjournal.in 

E-ISSN: 2663-4562, P-ISSN: 2663-4554 

Received: 06-01-2025; Accepted: 05-02-2025; Published: 20-02-2025 

Volume 7, Issue 1, 2025, Page No. 9-11 

 

Minimizing repeat radiographs: Strategies for enhancing image quality and reducing radiation 

exposure 

Rohit Lalwani1, Anjali Jain2, Rajesh Rohilla3, Harsh Kumar4, Shivani Bhalla5 
1 Department of Medical Radio-Imaging, Chirayu Paramedical College, Madhya Pradesh Medical Science University, 

Jabalpur, Madhya Pradesh, India 
2 Assistant Professor, Department of Radio-Diagnosis, Santosh deemed to be University, Ghaziabad, Uttar Pradesh, India 

3 Assistant Professor, Department of Medical Radiology & Imaging Technology, Rayat Bahra University, Mohali, Punjab, 

India 
4 Assistant Professor, Department of Radiology, Sanskriti University, Mathura, Uttar Pradesh, India 

5 Department of Radiology, Hind Institute of Medical Science, Safedabad, Lucknow, Uttar Pradesh, India 
 

 

 

 

Abstract 

Repeat radiographs contribute to increased radiation exposure, patient discomfort, and unnecessary resource utilization. This 

study explores strategies to minimize repeat imaging through quality control measures, improved radiographic techniques, and 

training programs. We analyze common causes of repeat imaging, including positioning errors, motion artifacts, and exposure 

factor miscalculations, and propose standardized protocols to optimize radiographic procedures. The findings indicate that 

implementing structured quality assurance programs and adopting advanced imaging technologies can significantly reduce 

repeat rates. 
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Introduction 

Medical imaging is an essential tool in modern healthcare, 

aiding in diagnosis and treatment planning. However, one of 

the persistent challenges in radiographic imaging is the need 

for repeat radiographs due to image rejection. Repeat 

radiographs increase radiation exposure, cause delays in 

patient care, and place additional stress on healthcare 

systems. 

Studies estimate that the repeat rate in radiographic imaging 

ranges between 5% and 15%, depending on institutional 

protocols and radiographer expertise. The most common 

reasons for image rejection include positioning errors, 

motion artifacts, improper exposure settings, and the 

presence of foreign objects. Despite technological 

advancements in digital radiography (DR) and computed 

radiography (CR), repeat rates remain a concern, 

necessitating improved imaging techniques and quality 

control measures. 

This study aims to: 

1. Identify the major causes of repeat radiographs. 

2. Assess the impact of repeat imaging on patient safety 

and resource utilization. 

3. Propose strategies to minimize repeat rates through 

technological advancements, training programs, and 

quality assurance protocols. 

 

Materials and Methods 

1. Study Design 

This study was conducted as a retrospective analysis at a 

tertiary care hospital over six months. It involved a review 

of rejected radiographs from the Picture Archiving and 

Communication System (PACS) and a survey of 

radiographers regarding common challenges in image 

acquisition. 

 

2. Data Collection 

▪ Radiograph Analysis: Data on rejected images, 

including the cause of rejection and repeat rate, were 

extracted from the hospital's PACS. 

  

▪ Radiographer Survey: A structured questionnaire was 

distributed to radiographers, assessing their knowledge 

of positioning techniques, exposure settings, and quality 

control protocols. 

 

▪ Intervention Implementation: Based on identified 

errors, interventions such as refresher training, protocol 

standardization, and optimization of exposure control 

settings were introduced. 

 

3. Evaluation Metrics 

▪ Pre- and Post-Intervention Repeat Rates 

▪ Common Errors Identified 

▪ Impact on Radiation Dose and Workflow 

 
Metric Pre-Intervention Post-Intervention 

Repeat Rate (%) 9.8% 4.5% 

Radiation Dose Increase (%) 30% 15% 

Average Time Per Repeat 

(Minutes) 
8 min 4 min 

 

Results 

1. Repeat Rate Analysis 

Before intervention, the average repeat rate was 9.8%, 

which significantly reduced to 4.5% post-intervention (p < 

0.05). The primary causes of repeat imaging were: 

▪ Positioning Errors: 48% 

▪ Motion Artifacts: 22% 

▪ Exposure Errors (Over/Underexposure): 18% 

▪ Foreign Objects (Jewelry, Clothing, etc.): 12% 
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2. Impact on Radiation Dose 

Repeat imaging led to an estimated 30% increase in 

radiation dose for affected patients. After implementing 

quality control measures, patient radiation exposure was 

significantly reduced. 

 

 
 

3. Workflow Efficiency 

The time spent on repeating images reduced from an 

average of 8 minutes per patient to 4 minutes, improving 

overall patient throughput and efficiency. 

 

Discussion 

1. Key Factors Contributing to Repeat Imaging 

1.1 Radiographic Positioning Errors 

Incorrect positioning remains the most frequent reason for 

image rejection. Factors contributing to positioning errors 

include: 

▪ Lack of standardization in positioning techniques. 

▪ Radiographers’ inexperience with complex anatomical 

structures. 

▪ Patients’ inability to maintain required positions, 

especially in pediatric and geriatric populations. 

 

Solution: Regular competency assessments and structured 

positioning guides can help reduce positioning errors. 

 

1.2 Exposure Factor Optimization 

Inappropriate selection of exposure parameters (kVp, mAs) 

results in non-diagnostic images that need to be repeated. 

Underexposure leads to noisy images, while overexposure 

may obscure critical structures. 

 

Solution: Implementation of Automatic Exposure Control 

(AEC) and use of exposure index monitoring. 

 

1.3 Motion Artifacts 

Patients who move during image acquisition produce 

blurred images, leading to non-diagnostic results. This issue 

is more common in pediatric, geriatric, or trauma patients. 

 

Solution: Use of immobilization devices, shorter exposure 

times, and clear communication with patients about the 

importance of remaining still. 

 

1.4 Presence of Foreign Objects 

Objects like jewelry, buttons, and medical devices can 

interfere with image quality. 

Solution: Implementing strict pre-exam checklists and 

improving patient education on the need to remove artifacts. 

 

Future Directions 

1. Artificial Intelligence (AI) in Image Quality 

Assessment 

AI-driven quality control systems can analyze radiographs 

in real-time, detecting potential errors before images are 

saved, thereby reducing repeat rates. 

 

2. Automated Positioning Technologies 

Future advancements in robotic-assisted positioning may 

help radiographers achieve more consistent imaging results, 

reducing errors. 

 

3. Personalized Imaging Protocols 

Tailoring imaging parameters based on patient-specific 

factors, such as body habitus and age, can optimize image 

acquisition and minimize repeats. 

 

4. Expanded Radiographer Training Programs 

Regular refresher courses and simulation-based training 

should be integrated into radiology curricula to ensure 

continued competence in positioning and exposure 

optimization. 

 

Conclusion 

Minimizing repeat radiographs is critical to reducing 

unnecessary radiation exposure, optimizing workflow 

efficiency, and improving patient safety. Implementing 

standardized protocols, leveraging technological 

advancements, and enhancing radiographer training 

significantly reduce rejection rates. Future research should 

focus on AI integration and automated quality assessment 

tools to further enhance radiographic efficiency. 
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